A 42-year-old man was admitted to our hospital with complaints of low back pain and intermittent right thigh pain. Twelve weeks before admission, the patient received intradiscal electrothermal therapy (IDET) at a local hospital. The patient still reported low back pain after the procedure that was managed with narcotic analgesics. Follow-up magnetic resonance imaging (MRI) was performed, and his referring physician thought the likely diagnosis was spondylodiscitis at the L4-5 spinal segment with a small epidural abscess. At admission to our department, the patient reported aggravated low back pain. Blood test results, including the erythrocyte sedimentation rate and C-reactive protein levels, were slightly elevated. Biopsy samples of the L4, L5 vertebral bodies and disk were obtained. The material underwent aerobic, anaerobic, fungal, mycobacterial cultures and histologic examination. Results of all cultures were negative. Histologically, necrosis of the bone was evident from the number of empty osteocyte lacunae. In addition, there was no evidence of infection based on biopsy results. No antibiotic treatment was administered on discharge. Repeat computed tomography and MRI performed 12 months after IDET showed a bony defect in the L4 and L5 vertebral bodies, and a decrease in the size of the L4-5 intervertebral disc lesion. We report a case of lumbar vertebral osteonecrosis induced by IDET and discuss etiology and radiologic features.
INTRODUCTION
Intradiscal electrothermal therapy (IDET) is a minimally invasive procedure that is an intermediate, safe, and effective intervention in the continuum of care for patients with discogenic low back pain 1, 7, 12) . IDET has been a popular choice for the treatment of chronic discogenic back pain since its introduction in the year 2000 7, 12) . Since the IDET procedure uses a fluoroscopically guided thermal catheter to heat the intervertebral disc, several complications related to thermal injury have been reported 1, 7, 12) . Thermal nerve injury is especially common, and thermal bone injury can also be induced rarely by IDET. Only two case reports of osteonecrosis after IDET have been previously reported 6, 13) . We report a case of lumbar vertebral osteonecrosis induced by IDET, and discuss etiology and radiologic features as well as a review of relevant literature.
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CASE REPORT
A 42-year-old man was admitted with complaints of low back pain and intermittent right thigh pain. Three months previously, he fell from the stairs and reported immediate pain with intermittent right thigh pain. Initial L-spine magnetic resonance imaging (MRI) showed left central disc herniation at the L4-5 level (Fig. 1) , and the patient received IDET at a local hospital. The patient continued to report low back pain that was managed with narcotic analgesics after the IDET procedure. Seven weeks after the IDET procedure, the patient reported aggravated low back pain. Blood test results, including the erythrocyte sedimentation rate and C-reactive protein levels, were slightly elevated. Follow-up MRI was performed, and his referring physician thought the likely diagnosis was spondylodiscitis at L4-5 with a small epidural abscess. Antibiotic treatment with ciprofloxacin was administered for 3 weeks, but the patient reported no improvement. During follow up, sedimentation rate, C-reactive protein level, and complete blood count were unchanged and within normal limits. At the 1-year follow-up, although the patient continued to report radiating leg pain, the low back pain had much improved. Repeat CT and MRI 12 months after IDET showed a bony defect at L4-5 and a decrease in size of the L4-5 intervertebral disc lesion (Fig. 3) .
DISCUSSION
Treatment of discogenic low back pain remains an area of controversy 13) . Rigid fusion of the spine is invasive, costly, and appears to propagate adjacent-level vertebral degeneration. IDET has been advocated as an alternative to both conservative care and rigid fusion surgery in patients with discogenic low back pain because of its minimally invasive nature and low morbidity 6) . Also, IDET is an intermediate step in the continuum of care and has the advantage of preserving the native disc structure 1) . The procedure has become popular very rapidly with more than 60000 treatments performed to date, and several studies have reported on the clinical efficacy of IDET 3, 7) .
Recently, a study reported by Assietti et al. reported that
IDET resulted in long-term clinical improvement in selected surgical candidates with mild disc degeneration, confirmatory imaging evidence of annular disruption, and highly concordant pain provocation on low-pressure discography 1) .
They reported no complications associated with IDET. However, the actual risk of complications associated with IDET is unknown, and more clinical series studies with long-term follow-up are needed. A multicenter study of 1675 patients reported complications such as nerve root injury, post-procedure disc herniation, and catheter breakage in a few patients 13) . Because the IDET procedure uses thermal energy for the treatment of discogenic back pain, thermal injury is a particularly important complication. Thermal nerve injury is a representative example of thermal injury. Heary 8) described thermal nerve root injuries after IDET, and similar observations were made by Cohen et al.
4)
The effects of electrothermal energy on cortical and cancellous bone are also well known 13) . Sustained temperatures of 90°C for 4 minutes are used in radiofrequency ablation of osteoid osteomas 5, 11) . In-vitro histological studies following radiofrequency ablation have shown bone and bone marrow necrosis in a 1-cm sphere regardless of the probe tip configuration or the duration of heating 14) . Thermally induced bone necrosis has been studied in rabbits and was found to occur at temperatures exceeding 70°C 2) , and the thermal necrosis caused by the polymerization of polymethylmethacrylate has been shown to extend 2-3 mm in exposed cancellous bone 9, 10) . There have been many reports related to the development of osteonecrosis induced by knee arthroscopic interventions using laser or radiofrequency 15) . These reports suggest that patients undergoing a procedure using thermal energy can develop bony thermal injury as a complication.
This case highlights a potential complication of IDET. procedure after an unsuccessful IDET procedure. 6) In the case of Scholl et al. 13) , the patient was treated by conservative management and a repeat MRI showed an interval decrease in size and signal at the L2 lesion, but the patient's symptoms remained unchanged. In our case, an additional period of observation was recommended before salvage surgery, and fortunately, the patient stated the pain has been tolerable.
CONCLUSION
This case study highlights a potential complication of intradiscal electrothermal therapy. In this patient, osteonecrosis developed in the adjacent vertebral bodies after IDET.
Catheter placement may expose cortical and cancellous bone to temperatures within the range reported to induce necrosis.
